The importance of orthotopic implantation to the isolation and biological characterization of a metastatic human clear cell renal-carcinoma in nude-mice.
We established a new human renal cell carcinoma system to study some properties of metastatic renal cancer cells and the influence of the organ environment on their metastatic potential. Renal cell carcinoma obtained from a surgical specimen was dissociated enzymatically. Cells were injected into the subcutis, kidney, cecal wall, and spleen of nude mice. Tumors grew in the subcutis and kidney. Only kidney tumors produced distant metastasis. Subcutaneous tumors were avascular and encapsulated, whereas kidney tumors were highly vascularized and invaded the kidney parenchyma. Cell lines were also established from several spontaneous lung metastases. The most metastatic cell line (LM-6) expressed higher levels of basic fibroblast growth factor, gelatinase, and urokinase activity. These results show that human neoplasms are heterogeneous for biologic properties, that orthotopic implantation is essential for the selection, growth, and metastasis of human renal cell carcinoma cells, and that metastatic cells must possess multiple properties to enable them to complete the process.